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KAROL SIEG L*

THE STRUCTURE OF THE LOW TATRA PLUTON 
(WEST CARPATHIANS)

(Fig. 1-14)

A b s t r a c t :  The Low T atra  Yaricsan pinion is late  synkinem atie, catazonal 
and conform  wilh the s truc tu re  of the m etam orphite  m antle. By incorporation  
in to  the A lpine geosyncline it was rebu ilt u n d e r the form ation of new  m ateria l 
and s truc tu ra l heterogeneity . Mesoscopic and m acroscopic structu res of p rim ary  
and secondary origin are analysed and illu stra ted  in m aps and diagram s.

Р е з ю м е :  Варисцийский плутон горной цепи Низкие Татры является ка- 
тазональным, позднесинкинематическим и конформным со строением мантии 
метаморфитов. Вчленением в альпийскую геосинклиналь был плутон изменен 
с одновременным возникновлением новых материалов и гетерогенных структур. 
Мезоскопические и макроскопические структуры обоих орогенов изучались 
методом структурного анализа и графически внесены в карты.

1. Introduction

The northern and western part of the Low Tatra Ďumbier crystalline complex is 
built bv granitoids. They make up an elongated plutou, oeeuping an area of approx. 
200 km-. 11 is surrounded on S by m etam orphic rocks and covered on N by the 
envelope and nappe Mesozoic. The bulk of the plut.on is made up of granites, 
granodiorites and quartz diorites (J. K o u t e k  1931) of absolute age 280—360 m. v. 
(J. K a n t o r  1959). Alpine deformation induced locally infolding of the Mesozoic as 
well as postcrystalline deformation (J. K o u t e k  1931). By posl-Paleogene uplifting 
on the faults, a m ountain chain reaching recently 2000 in had generated.

In spite of numerous geologic and montanistie works dealing with this area, refe­
rences to the structure of the plutou are rare. They appear in the papers of .1. K o u -  
t e k (1931), Y. /  o u b e k (1931, 1935, in T. B u d a у et at. 1961), Y. Z o u b e k -  
1). K u b í n у (1956), D. K u b í n y (1956) and R. K e t t n e r (1958). The necessity 
of basic informations on the structure of the Ďumbier crystalline , 1 x lead during
the last five year to the compilation of general tectonic map and the presented brief 
analysis of the pluton structure.

2. Mesoscopic structures 
2.1 Foliation of modal inhom ogeneity

The spatial distribution of the essential m ineral components of granitoids is often 
inhomogenous. In the exposure and sample separate accum ulation of dark (biotite) 
and light (fe11 ; ars, quartz) minerals can be observed. They make up more or less 
distinct anisotropic streaks, the orientation of which m ay be measured. These planar 
structures were denominated nongenctically as f o l i  a t i o n s o ľ m o d а I i n h o m o- 
g e n e i t y (fig. 1). It has been established by microscopic analysis that granitoid 
anisotropy is not only a consequence of modal composition variations, but also of 
biotite shape arrangem ent (K. S i e g  I 1970). Biotite flakes are statistically always 
parallel with bands of different composition.

* RNDr. K. S i e g 1, CSc., D epartm en t of Petrog raphy , F acu lty  of N a tu ral Sciences of the  
Comenius U niversity , Gottw aldovo nám . 19, 886 02 Bratislava.
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Fig. 1. Foliations of modal inhomogeneity in an anisotropic granodiorite. Boulder in the 
valley Trangoška, S of Chopok (2023,3). Photo courtesy of 0 . Miko.

The density of mesoscopic foliation of anisotropic granitoids varies in mm-dm range. 
In macrodomains it is the only penetrative discontinuity of the pluton. Orientation of 
foliation is usually stable in mesoscopic domains. It might vary near of larger enclaves 
and owing to postcrystalline deformation. It uses to be parallel with the boundary of 
mesoscopic enclaves (fig. 2), and “flows round" the more isometric ones. Foliation is 
parallel also with progressive-metamorphic schistosity of the m antle migmatites and 
macroenclaves (fig. 6 and 7). The foliation of modal inhohomogencity is often place 
of subsequent structure localization, as veins and joints. Destruction of the foliation 
is brought about particularly by blastesis of metasomatic feldspars and by post­
crystalline deformation.

2.2 Enclaves

Enclave shape in granitoids depends particularly on the petrographic composition 
of the assimilated rocks. Fine-grained biotite quartz-rich gneisses and amphibolites 
form ellipsoidal enclaves, coarse-grained well schistose biotite, two-mica and 
hornblende gneisses form board and lense shaped enclaves (fig. 2 and 3). The found 
enclaves are of exogenous origin and their m aterial is similar to the metam orphic 
rocks of the mantle. In addition to sharp bordered x e n o l i t h s  also unsharply 
delimited s k i a l i t h s  (fig. 4) and rare metasomatic brecciae appear.

11 is evident from these- cases tha t the shape and degree of enclave reworking is the 
function of tlie following factors: the prim ary microscopic and mesoscopic fabric of
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Fig. 2. B iotite paragneiss enclave in  an anisotropic g ran ito id  (detail of fig. 3). In  th e  
basem ent foliation of m odal inliom ogeneity  paralle l w ith  the  schistosity  of the  enclave. The 

y ounger pegm atite  vein  is sh itted  by  shear on the basic surface of the enclave.

the assimilated rocks, their mineral constitution and grain size, dimension of the enclave, 
the position in the granitoids and their petrographie characteristics. By this reason 
enclaves of various shapes and grade of reworking m ay be found side by side (e. g. 
in fig. 3). W hile some enclaves are almost totally assimilated and their schistosity 
goes gradually over into foliations of modal inhomogeneity of the host granitoids, 
other types are almost unaffected by assimilation and were more rigid during its 
action.

The shape of anisometric enclaves and their schistosity is in the m ajority of the 
cases parallel with the foliations of modal inhomogeneity. Conspicuous rotation of the 
enclave is rare and other evidence for higher m obility of the encompassing environm ent 
has not been found.

2.3 Veins

A p l i t e  a n d  p e g m a t i t e  veins of 10 cm average thickness are most abundant. 
They are often oriented paralelly to the foliations of modal inhomogeneity. In some 
cases aplite veins parallel with the foliation were found older than the veins transversal 
to foliation.

The less abundant veins w ith chlorites and carbonates, as well as the a l b i t e  
v e i n s  with epidote described by  Y. Z o u b e  к (1931) are the youngest. T h e y  appear 
m ainly in postcrvstalline deformed domains, where they fill up the fractures in 
mylonites and ac-joiiits in the close vicinity. Thin albite veinlets with epidote are
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Fig. 4. Skia lith  in  P rašivá g ran ite  N E of M agurka. I t  has developed from  a b io tite  paragneiss 
enclave by  m etasom atic c rystallization  of K -feldspars, w hich m asked the  p rim a ry  an iso tropy

of encom passing granito id .

in consequence of the local conformity of deformation planes and is not due to passive 
copying of the older anisotropy by shear.

The orientation of spaced cleavage A in the m acrodomain is more stable than the 
orientation of spaced cleavage В (compare the diagrams in fig. 10 and 11). This is 
related with the fact that spaced cleavage A is the product of a dynam ically and 
kinematically com paratively homogeneous deformation act, which is not valid for one 
part of spaced cleavage B.

2.5 Joints

Mesoscopic nonpenetrative fractures, devoid of visible cataclasis, m ineral filling 
and usually of low density are designated as joints. Their orientation and quality of 
the surface are variable. Vertical and smooth joints without translation traces predo­
minate. In microscopically analyzed granitoids (K. S i e  g 1 1970) one part of the
joints is parallel with the shape arrangem ent of biotite, however, also vertical and 
diagonal joints occur.

In strongly anisotropic granitoids the joints arc more often vertical to the foliation 
of modal inhomogeneity as in the less anisotropic types. A mesoscopic criterion for 
“endogenous” and “exogenous” joints has not been established. In postcrystalline 
undeformed and deformed granitoids joint systems of identic orientation were found.
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Fig. 5. Selective w eathering  of a lb itization  zones in  g ranito ids E  of Tanečnica (1680,4).

3. Macroscopic structures 
3.1 The distribution and shape of material heterogeneity bodies

For purpose of structural analysis two basic types of mesoscopically1 i s o t r o p i c  
and a n i s o t r o p i c  g r a n i t o i d s  have been distinguished in the pinion. They 
correspond by petrography to biotitic granites up to biotitic quartz diorites. Unlike the 
anisotropic types isotropic granitoids do not display any visible foliation of modal 
inhomogeneity. Lack of foliation is either prim ary, or secondary, due to camouflage 
by metasomatism.

The domains of isotropic granitoids cover the central, NW and W  part of the pluton 
(see structural maps). The shape of the central domain follows approxim ately the 
pluton shape. It is situated asymmetrically and its w idth is У2 to Уз of the whole 
width of the pluton in the exposure plane. The extension and the shape of the NW 
and W  domains are influenced by jounger metasomatism and faulting. The first veiled 
a part of the anisotropic domains, the second has rearranged, eventually reduced the 
domains.

The domains of anisotropic granitoids surround the central isotropic domain and 
build up the eastern part of the pluton. The northern zone is much wider than the 
southern one, likely owing to prim ary formation of the pluton and to secondary

1 B iotite fabric  in  m esoscopically isotropic granito ids is also anisotropic (K. S i e g l  1970).
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Alpine reduction of the southern zone. The boundary of the isotropic and the aniso­
tropic domains is unsharp. The density of modal inhomogeneity foliations of the 
anisotropic domains increases towards the pluton border. Its gradual transitions into 
the paleosom of the nebulitic and stromatic m antle migmatites and to large enclaves 
may be observed on several sites. Sharp boundaries between the mantle, the anisotropic 
and isotropic granitoid domains are usually of fault nature.

L e u k o c r  a t i c (aplitic) g r a n i t e s  (D. K u b í n y  1956) differ by  petrography 
from the previous granitoid types. They form smaller bodies of elongated shapes. 
Their confinement is more or less sharp, it follows approxim ately the shape of the 
pluton and is conform in the anisotropic granitoids with modal inhomogeneity foliation. 
Leukocratic granites m ay be mesoscopicallv isotropic or anisotropic. Those occurring 
in domains of anisotropic granitoids are usually anisotropic.

The b o u n d a r y  o f  p o r p h y r i c  K-f e l d s  p a r s  c r y s t a l l i z a t i o n  is 
running regardless of the limits of the previously differentiated structural and petro- 
grapliic types. It delimitates two large domains on NW and W  of the pluton, where 
the most widespread rocks were designated as Prašivá granites (J. K o u t e k  1931). 
The NW domain is more heterogeneous as the western one. It is built of isotropic, 
as well as of anisotropic granitoids and it confines a smaller domain devoid of 
porphyric K-feldspars. The western domain bordered by faults is made up mainly 
by isotropic granitoids. The crystallization boundary of the porphyric K-feldspars is 
unsharp. Its prim ary course follows partially the shape of the pluton and on the east 
it is meander-shapecl. These features prove for the younger crystallization of the por- 
phyric-K-feldspars, irrespective of the older pluton structure represented by domains 
of isotropic, anisotropic and leukocratic granitoids.

3.2 Fabric of modal inhomogeneity foliations

The diagram in fig. 6 illustrates the orientation of modal inhomogeneity foliations 
in the domains of unisotropic granitoids. The single m axim um  corresponds to foliations 
of the general E-W  strike and N dip. Large deviations from this orientation are rare 
(e. g. on distal ends of the pluton). Foliation course, however, is neither planar, nor 
rigorously isoclinical, but undulated with 0,1—Í km amplitudes. The foliation macro­
fabric of anisotropic granitoids is conform with the prim ary contact of the exposed 
mantle, as well as with tlie macrofabric of its migm atite foliations (compare the 
diagrams in figs. 6 and 7).

Fig. 6. O rienta tion  d iagram  of m odal inho- Fig. 7. O rien ta tion  d iagram  of schistosity  in
m ogeneity foliations in  dom ains of anisotropic m antle  m igm atites from  the  S bo rder of the

granitoids. 106 poles, in te rv a l 0-3-6 < % . p lu ton . 192 poles, in te rv a l 0-3-6 < % .
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3.3 The fabric of en(‘laves and veins

Macroscopic and mesoscopic enclaves were found only in domains of anisotropic 
granitoids, particularly near I lie contact with the mantle. Enclaves of 100—1000 m 
sizes made up of migmalil.ized paragneisses of the same petrographic and structural 
characteristics as in the southernm ore mantle, appear as far as 2 km from the margin. 
Their boundary towards the granitoids is unsharp with gradual transition. Schislosily 
of the enclaves in mesoscopic domains conform with granitoid foliation, displays in 
the macroscopic domain of the plutou more heterogeneous fabric than the modal 
inhomogenity foliation. Ehe m axim a in the orientation diagrams are, however, close 
(figs. 8 and 6)-. From the found enclaves the proxim ity of the eroded mantle in the 
southernm ost parts of the plulon (S and NW from the village M agurka and in the 
environm ent of Vyšná Boca) and in the Mesozoic basement unfar from the northern 
margin can be suggested.

Aplite and pegmatite veins appear more often in domains of anisotropic than in 
isotropic granitoids, particularly near the contact with the m antle and in the vicinity 
of lcukocratic granite bodies. Their orientation in the pluton is illustrated by the 
diagram in fig. 9. The sym m etry of vein and modal inhomogeneity foliations fabrics 
is close. Mesoscopic structure relations and the mineral composition prove for hetero­
cyclic form ation of the veins.

Fig. 8. O rien tation  d iagram  of schistosity  in Fig. 9. O rien ta tion  d iagram  of aplite  and peg- 
enclaves of the p lu ton . 27 poles. m atite  veins. 42 poles, in te rv a l 0-3-6-9 < % .

3.4 Faults

The postcrystalline pluton deformation is allied to the origin of the structure. The 
m ajority of the significant faults is accompanied by mylonitization of the adjacent 
rocks. Its intensity and extent depend on the fault type and dimensions. The foliations 
of postcrystalline deformation are parallel with the reverse faults of E to NE strike 
(figs. 10 and 11). In addition to the mylonitization zones the faults m ark also springs 
of m ineral and natural waters, tlie morphology of some valleys and saddles, owing to 
selective weathering of crushed rocks and ofsets of geological boundaries.

Faults in the investigated region m ay be divided formally in those limiting and those 
cutting the pluton. The l i m i t i n g  f a u 1 t s  are usually of the overthrust (E and N 
boundary), or reverse fault type (W and a part of the S boundary). In these dislocations 
overthrusting of the nappe Mesozoic, eventually thrusting of the Kra klová crystalline 
complex on the granitoids and on their autochthonous Mesozoic envelope and thrusting

2 Differences in  the  diagram s are due to n u m b er of m easurem ents and sam pling. The 
ro tation  effect of sm aller enclaves and of bend ing  of m odal inhom ogeneity  fo liation around  
m acroenclaves cannot be excluded.
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Fig. 10. O rienta lion  diagram  of postcrystalline  
deform ation foliations — spaced cleavage A. 

74 poles, in te rv a l 0-3-6-9 < % .

Fig. 11. O rienta tion  diagram  of poslcrystalline  
deform ation  foliations — spaced cleavage B. 

37 poles, in te rv a l 0-2-4 < % .

of the granito ids on the au tochthonous Mesozoic envelope (W boundary) and  of a part 
of the m etam orphic  m an tle  rocks on the  granito ids (central and W  part of S boundary ) 
set in.

The fau lt of the w estern part of the sou thern  plu tou b o u n d ary  was less know n and its 
in te rp re ta tio n  is d ifferent. A fau lt was placed on the  whole S boundary , along w hich a reverse 
fault of gran ito ids on c rystalline  schist generated  and  it was considered to he a reactivated  
in trusive  contact p lane (V. Z o u b e k  In  T. B u d a у  et al. 196.1, Geological m ap of CSSB 
I : 200 000. sheet M -34-XXVI, 1964). In fact the faults app ear locally only  on the southern  
bou n d ary  of the gran ito ids w ith  the m antle  and  belong at least to two northeastw ard  and 
eastw ard  strik ing  system s. The N E system  does no t on ly  bo rd er the p lutou, it is ru n n in g  
also beyond the  m antle  and crosses the p lu tou . Its m ylon itiza tion  zone traced appr. on 
26 km , includes in places several dislocation planes m arked  by  po lym ylonization  and 
gouge. Its width, varies from  several m etres up to several 100 m and  on four sites the 
envelope Mesozoic is inw edged (see the s tru c tu ra l m ap). Fau ll plane dip varies in the range 
of 45°—90°, the m edium  dip to SE predom inates. The hanging (SE) Avail was com paratively  
shifted northw estw ard . E ast of the elev. po in t Kotliská (1936, 7) an o th er eastw ard strik ing  
fault system  term inates on the fault, accom panying the  Mesozoic envelope infolded near 
to the sou thern  b o u n d ary  of the  pluton. The k inem atic  characteristics of the described fau lt 
is sim ilar to the central and southern  trac t of the  Čertovica fault.

The Čertovica fau lt (V. Z o u b e k  1935) delim itates the eastern  end of the p lu ton  covered 
by  the Mesozoic envelope and  contacts the gran ito ids on two shorte r sections only. The 
contorted  shape of the  fau lt line is the  result of the conic-shaped fau lt p lane  incision. The 
dislocation p lane dip is v ariab le  (20° to 90°). I t is lowest in h igher topographic levels. 
General dip increase seems to be due to jounger fau lt p lane ro ta tion  by  m eans of com pression 
and elevation of the  granito ids.

The overthust plane of the  Mesozoic on the g ran ito ids and th e ir au toch thonous Mesozoic 
m antle  on N and NE of the  p lu to n  is gen tly  d ipp ing  n o rth w ard  (10° to 40°). M ylonitization  
of g ranito ids which m ight have generated  by  o v erth rusting  is no t recognizable. T ransla tion  
occurcd likely  in the p lastic  sim ultaneously  reduced Low Triassic beds.

The faulls lim iting  the  p lu to n  tow ards NW  and  W  are p red o m in an tly  of NE strike and 
SE dip. They caused th rusting  of gran ito ids on the NW  Mesozoic envelope and  on granitoids. 
In  dom ains of in tensive  m ylon itiza tion  w ith  a slightly  d ipp ing  fau lt p lane accom panied by 
the inw edged Mesozoic envelope au to ch th o n itу of the overly ing  gran ito ids is dubious. This 
concerns m ain ly  the  w estern end of the p lu ton  betw een the elev. po in ts P rislop (1098.7) 
and Skalka (1548,7). T hat is w hy  we agree w ith  the  basis of J . K o u t e k ’ s (1931) in te r­
p reta tion  of g ran ito id  structu re , according to which th ey  build on these sites d ig itations 
and m ore eastw ard  (beyond the  area investigated) even recum bent m acrofolds lying on the 
Mesozoic envelope. The northeastw ard  con tinuation  of the faults is probable, no t proved, 
however, owing to unsuffic ien t exposure. Thus the  existence of the fold inferred  by  J. 
K o u t e k  (1931) on lbe area close to the  elev. po in t Solisko (1522,5) cannot be confirm ed.

The f a u l t s  c u t t i n g  the p lu ton  are of two types. R everse faults of N E to E 
strike are  sim ilar to one p a rt of the lim iting  faults. T hey  induce intensive m ylonitiza- 
lion in the granito ids and  som e of them  are accom panied b y  the inw edged M esozoic
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envelope. Strike slip faults and normal faults of NNE to NNW strike are younger 
than the reverse faults, they do not affect extensive m ylonitization and do not comprise 
the Mesozoic envelope.

An significant reverse fau lt system  appears in  the eastern p a r t of the p lu to n  on the 
n o rth ern  slopes of Ď um bier (2043,1) and R ovná hoľa (1722,6). Two subparallel fau lts 
accom panied b y  lenses of the Mesozoic envelope are doubled w estw ard  by  reverse faults. 
The m ylonites of the W  p a rt of the faults contain  Cu m ineralization  (I). K u b í n y  1956). 
On the W  the rew erse faults term inate  b y  a radial fault, on the  E  in the nappe basem ent.

Another, again E N E  strik ing  and  S d ipp ing  reverse fau lt occurs in  the W  p a rt of the  
p lu ton  (S of M agurka). I t  is sh ifted  on several sites b y  younger faults and carries poly- 
m etalic  m ineraliza tion  (J. K o u t e k  1931, J. K o u t e k  — Z. P o u b a  1957). Sm aller 
reverse fau lt re la ted  w ith  struc tures of Mesozoic envelope occur also east of the elev. po in t 
Veľ. Chochula (1753,0) and  N E from  V yšná Boca settlem ent.

Y ounger s trike  slip fau lts and  norm al faults of NN W  to NN E strike d istu rb  on m any  
places the  boundaries of rock varie ties of th e  p lu ton  and  the older faults. T hey are m arked  
usually  b y  u n d irec t ind ications on ly  and are covered b y  a lluv ium  and debris. T hey were 
found e. g. in the  v ic in ity  of V yšná Boca, N of Chopok (2023,3), SW of D echtárska h. 
(1205,5) and S and  E of M agurka.

3.5 Mesozoic envelope structures within the pluton

Low Triassic epiquartzites and sericite slates, as well as Middle, sporadically even 
Upper Triassic carbonates are present on several places in the internal domains of the 
pluton. These occurences, described in former papers (A. M a t e  j k a — D. A n d r u- 
s o v  1931, R. K e t t n e r  1931, J. K o u t e k  1931, A. M a t ě j k a  1932), belong 
to the Ďumbier envelope group (M. M a h e ľ  et al. 1967). From  mesoscopic structures 
bedding cleavage, folds and flexures with subhorizontal axes as well as low density 
ac—cleavage were found sporadically. Bedding cleavage and fold axes are conform 
with the shape of macroscopic structures. They are similar to lenses and boards 
isoclinally located in the granitoids. They are, as a rule, rimmed by a mylonites 
m arking the reverse fault. In some cases it is evident that these are macrofold relics 
destructed by  shear parallel w ith the axial plane under simultaneous squeezing out of 
less competent rocks and reverse faulting.

From structure orientation, their destruction stage and mylonitization extent it is 
probable that the m acrostructures have generated under different deformation regimes. 
In the E part of Lhe pluton they were formed in a deeper structural level, with 
direction of maxim al stress towards NNW and the heave of fault was smaller. In the 
W  part deformation acted in a shallower level, the direction of maximal stress was 
towards W  and thrusting was greater, in  this part the coherence of the described 
structures with thrusts of the western margin of the pluton is conspicuous.

3.6. Joint fabric

Joints were studied in 8 subdomains (fig. 12). Their fabric seems at first sight rather 
unhomogeneous (also with regard to the numerous m axim a in the diagram with less 
measurements). Some joint systems are in fact oriented uniform ly in the whole pluton. 
This is the system of the almost vertical joints of NW to N strike. Another system 
with medium SE dip and NE strike appears preferably in the W  subdomains (2, 3), 
bu t m ay be found however, also in the E (7). Tlie third more abundant system is of 
similar strike like the latter, its dip, is, however, almost vertical. We m ay find it in 
the western and central subdomains.
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The formation of these m ain joint systems m ay be interpreted in the same deforma­
tion plan, in which originated Alpine structures of the Mesozoic envelope. Its maximal 
stress direction in E of the plulon was from SSE and in tlie W  from SE to E. In the 
individual subdomains overlapping of two systems m ay be recognized, in others 
a single is predominating. In some subdomains a couple of conjugated vertical joints 
is conspicuous, w ith the bisector of the acute angle in direction of m axim al stress 
(e. g. subdomains 4, 5). In easternm ore subdomains one set predominates. In the 
westernmore subdomains conjugated joints are overlapped by  a NE trending system 
with medium dip to SE. This system is parallel with the foliations of postcrystalline 
deformation, their origin is closely related and was formed likely by compression and 
simultaneous relief. One part of the joints originated evidently by decompression due 
to release of residual stress during uplifting and erosion, though horizontal joints are 
rare.

CD

2045

О

195, 0-:-3<%

Fig. 12. Orientation diagrams of 1030 joints in the pluton. Number of measurement and
interval marked at the diagrams.

3.7 Shape o[ the pluton

From the course of the boundary and from the fabric the shape of the pluton m ay 
be estimated up to an unsubstantial depth of the recent exposure level. The boundary 
shape in the plane reminds a wider boomerang. The prim ary boundary is in fact the 
centre of the zone of gradual transitions of stromatic and nebulitic migmatites into 
hybrid granitoids. It builds the m ajor part of the southern boundary and only two 
short sections of the northern boundary, which might be even large enclaves. Its 
N dip is steeper from S (50° to 80°) than  from the N side (40°).

The secondary boundary made up by faults sets the exposure shape of the m ajor 
part of the pluton. Generally it does not confine the body towards depth and the
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granitoids appear also in the basement of low angle reverse faults and nappes (e. g. 
in the direction of the pluton elongation). Orientation of the prim ary foliation and the 
enclaves is approxim ately parallel with the prim ary boundary of the pluton. Macrosco- 
pically the pin Ion is an anisotropic and prim ary conform elongated body, at present 
steeply dipping northward. The recent body shape and its outcropping are substantially 
determ inated by Alpine deformation.

4. Discussion

The most im portant prim ary structure is modal inhomogeneity foliation. The notion 
on its genesis throws light upon the origin of the granitoids. The mineral composition 
and foliation fabric related to the enclave and migmatile foliations fabric does not 
prove for typical layering (L. R. W a g e r  — G. M.  B r o w  n 1967). in  microdomains 
only biotite is apparently oriented (K. S i e g I 1970). Its fabric m ay be interpreted 
either as relic after metamorpliic rocks foliation (palimpsest), or such generated by 
magma flow. The first case seems very likely in the marginal zones of the anisotropic 
domains. The transitions into migmatite foliations are gradual and their fabric is 
homotactic with the fabric of the modal inhomogeneity foliations. The second case of 
orientation bv magma flow could rather apply in the more internal domains of the 
r 1 ' n. Flow in the high-viscose (nonliquid) medium must have been slow. Flow 
lineations, regarded by some authors along with the dome structure of flow foliations 
(e. g. E. N i c k e l  — 11. К  о с к — W. N u n g ä s s e r 1967) as a convincing evidence 
for the orientation by magma П о л у , were not found. Considering the deformation of 
the dome structure by Alpine compression, mesoscopic Н о л у  lineations would be sur­
viving. Against the fluidal stage of the magma speaks also the ellipsoidal enclave 
shape, their eventual S-like rotation and the lack of differentiation features.

A part of the leukocratic granites was evidently more mobile, analogously as the 
aplites and pegmatites. In the upper parts of the pluton they m ay he mesoscopieally 
discordant to the older prim ary structure of the anisotropic granitoids or macro- 
enclaves, or make up in the m antle the poly migmatite neosom3.

The likely palimpsest origin of the m ajority of prim ary foliation and the features 
of reduced mobility of the magma prove of peaceful! emplacement and rather autoch­
thonous mobilization, than forceful! intrusion of the allochthonous magma. This is 
confirmed also by the composition and distribution of the found enclaves. Xcnoliths, 
skialiths and micaceous enclaves are of restite type and exogenous origin. M any of them 
луеге reworked in the anatexis and contain sillimanite, similarly like the metam orphites 
of the close mantle.

The fabric of modal inhomogenitv foliations and encknes confirms also the alliance 
of its forming with the deformation in the mantle. The sym m etry of the fabric 
diagrams of granitoid and migmatite foliations is identic. Rare mesoscopic folds in the 
foliation of modal inhomogeneily are homoaxial луКЬ the pre-Alpine migmatite folds. 
Similar relations are valid also for biotile subfabrics in a part of the isotropic domains 
(K. S i e g  I 1970). For this reason the m ajor part of the granitoids m ay be designated 
as syntectonic. In the part of the isotropic granitoid domains there were not found 
reasons for this designation. The relations crystallization — deformation are deriv ed

3 The last case partly corresponds with the rocks described as “migmatites of the Ďum­
bier granite” (V. Z о u b e  к I n : D. A n d r u s o v  — J. K o u t e k — Y. Z o u b e k 1951) 
and “migmatites of the contact-near zone” (D. K u b í n y  1956).

50
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particularly from mesoscopic and microscopic biotitc fabric and from the structures 
marked by  it. The designation “svntectonic” is applied thus particularly to fabric 
forming of biotite, one of the oldest mineral components. Precise determ ination of 
feldspars and quartz fabric forming is not known (also owing to postcrystalline deforma­
tion). At least in isotropic granitoids it seems to be posttectonic. The denom ination 
“late-syntectonic p luton” seems us to be the most suitable considering Variscan forma­
tion of all domains of the body.

The evaluation of Alpine deformation of the pluton is another problem. Plastic 
deformation of quartz in the investigated microdomains is penetrative. Postcrystalline 
deformation of the other components is nonpenetrative. It is concentrated on the 
pluton margin and near of the Alpine macrostructures, where it is accompanied also 
by recrystallization. Althoug the shape and the m ajor part of the macroslructures 
underwent Alpine reworking this cannot be stated about mesoscopic fabrics in apparently 
Alpine undeformed domains. For the present we do not know to w hat degree the 
macrofabric of modal inhomogeneity foliations was deformed. In m etam orphic rocks 
of the southern m antle reorientation of the foliations can be perfect owing to Alpine 
refolding (K. S i c g l  1973, 1974). The thickness of the Mesozoic sediments covering 
the pluton prior to thrusting of the nappes was 1,5 km at least and in time of thrusting 
even three times more4. The deformation regime of the granitoids acted under p-t 
conditions of the greenschist facies, in which the sediments of the Low Triassic envelope 
are metamorphosed. According to J. G. H о 1 1 a n cl — R. L a i n b e r  I (1969) similar 
and isoclinal folds in all scales generate in this regime, the same as are found in the 
infolded Mesozoic envelope e. g. in epiquartzites. It is most probable that in domains 
of intensive Alpine compression folds generated also in granitoids.

In the present state of knowledge it is not possible to distinguish Variscan and 
Alpine structure of brittle fracture. The sim ilarity of both deformation plans and 
complexity of Alpine deformation are the main handicap. The analogy with a similar 
problem in the southernm ore metam orphites enables to infer in some cases conform 
overprinting and “reusing” not only of structures of two orogcnes, but also various 
deformation phases of tlie same.

5. Conclusion

The Low Tatra pluton is by  material and structure a heterogeneous body. M aterial 
heterogeneity originated by assimilation, differentiation and by  metasomatism of 
granitoids. Mafic varieties of anisotropic granitoids -originated by assimilation of the 
mantle, one part of the leukocratic granites, aplites and pegmatites by differentiation, 
granites rich in K-feldspars and likely the m inor part of the leukocratic granites by 
metasomatism. Metasomatism is younger than prim ary structural heterogeneities and 
does not respect their macrofabric.

Structural heterogeneity is due to the presence of domains lacking and others 
comprising mesoscopic foliation of modal inhomogeneitv. It is the oldest granitoid 
structure. It is conform and homotactic with the foliation of the m antle migmatites 
and with the m ajority of exogenous enclaves. Flow lineation and dome-like structure 
of foliations were not found. The anisotropic domains with foliation surrounded 
originally isotropic domains lacking foliation and formed the transition between the 
granitoids and the mantle migmatites. This arrangem ent was disturbed in one part

4 Calculated from the Stratigraphie column of M. M a h e f  et al. (1964).
11
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of the pluton by masking of anisotropy by metasomatism and postcrystalline deforma­
tion. By postcrystalline deformation new material and structural heterogeneities ge­
nerated, as mylonites, folds, cleavage, faults and joints.

The composition, the prim ary Variscan structure of the pluton and its relation to 
the structure of the m etam orphic mantle prove for the peaceful! catazonal late-syn- 
kinematic emplacement of the likely palingenous magma. The pluton was uplifted 
and exposed up to tlie Lower Triassic under the formation of one part of the faults 
and joints. In the Lower Triassic it was incorporated to the Alpine geosyneiine and 
covered by sediments. Compression in longitudinal direction, starting probably already 
in the Jurassic, induced refolding of the granitoids along with the m etam orphic m antle 
and the sediments. With alteration of the structural level owing to elevation and relief 
the macrofolds grew over to reverse faults. Simultaneously the m ajority of foliations 
of postcrystalline deformation originated and laLer even most of the faults and joints. 
The orientation of the Variscan and Alpine deformation plans was similar and one 
part of the faults and joints is overprinted conform I y. The shape and the macrofabric 
of the pluton has developed principally by Alpine deformation.
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F ig . 13. S tru c tu ra l m ap o f the w es te rn  p a rt o f the L o w  T a tra  p lu to n . A  p a r t o f the geo log ica l bo unda ries  acco rd ing  to m aps o f J . K o u t e k  
(1931), D . A n  d r u  s o v  -  J. K o u t e k  -  V.  Z o u b e k  (1951) and D . K u b í n y  (1958).

1 — m e soscop ica lly  an iso tro p ic  g ra n ito id s ; 2 — le u k o c ra tic  g ra n ite s ; 3 — m e ta m o rp h ic  rocks o f the  Ď u m b ie r  c ry s ta llin e  c o m p le x ; 4 — m e ta m o rp h ic  
rocks o f the  K ra k lo v á  c ry s ta llin e  c o m p le x ; 5 — enve lope  M esozoic (Ď u m b ie r  and V e ľk ý  B o k  g ro u p ) ; 6 — nappe M esozoic ( in cu l. th e  U p p e r 
P aleozo ic o f the  Choc u n it ) ;  7 — m e soscop ica lly  is o tro p ic  g ra n ito id s ; 8 — fo lia t io n  o f p o s tc ry s ta llin e  d e fo rm a tio n  — spaced cleavage A ;  9 — 
fo lia t io n  o f m o d a l in h o m o g e n e ity ; 10 — en c la ve ; 11 — con ju ga te d  fo l ia - t io n  o f p o s tc ry s ta llin e  d e fo rm a tio n  (in  the  fa u lt  zon e ); 12 — fo lia t io n  o f 
p o s tc ry s ta llin e  d e fo rm a tio n  — spaced cleavage B ;  13 — b e d d in g  in  the  M esozo ic ; 14 — a p lite  o r  pe gm a tite  v e in  (th icknees m o re  th a n  10 c m ); 
15 — V a riscan  fo ld  ax is  (s y n fo rm ) ; 16 — A lp in e  fo ld  ax is  (a n t ifo rm ) ;  17 — re lics  o f the  o v e rtu rn e d  A lp in e  a n tic lin e ; 18 — re lics  o f the  
o v e rtu rn e d  A lp in e  s y n c lin e ; 19 — a-x is  o f the  nearest fo lia t io n s ; 20 — p ro g re ss ive -m e tam orph ic  sch is to s ity  in  m e ta m o rp h ic  ro cks ; 21 — secant 
l in e a tio n  o f p ro g re ss ive -m e ta m o rp h ic  sch is to s ity  and spaced cleavage; 22 — secant lin e a tio n  o f tw o  con juga ted  fo lia t io n s  o f p o s tc ry s ta llin e  d e fo rm a ­
t io n ; 23 — m esoscopic fa u lt ;  24 — m acroscop ic  fa u lt ,  d ip  o f the  fa u lt  p la n e  < 45°; 25 — m acroscop ic  fa u lt ,  d ip  o f the  fa u lt  p lan e  > 45°; 26 — 
fa u lt w ith  n o t estab lished d ip  and in fe rre d  fa u lt ;  27 — geolog ica l b o u n d a ry ;  28 — c ry s ta lliz a t io n  b o u n d a ry  o f p in k  m esoscopic K -fe ld s p a rs ; 
29 — m in e ra l w a te r s p r in g ; 30 — im p o rta n t n a tu ra l w a te r s p r in g ; 31 — o u tc ro p  in  m esoscop ica lly  is o tro p ic  g ra n ito id ;  32 — m y lo n iz a tio n .
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